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0 Mettiod and device for automatically observing the behavior of animals. 



0 Method and apparatus for automatically observ- 
ing the behavior of animals using at least one auto- 
matic identification unit. The identification unit can 
be mounted at several places in a space where 
domestic animals are housed, for instance the en- 
trance of the milk parlor (14), a feeding station 
(10.11) or a drinking unit (12). 

Thus the number of visits of an animal to a milk 



parlor (14), feeding station (10,11) and drinking unit 
(12) can be registered. At the same time, it is 
possible to register the time and the duration of each 
visit. Behavioral patterns can be recorded. By means 
of analysis software, deviations in the individual ani- 
mal-specific pattern can be signaled and pronounce- 
ments can be made about deviations in the sphere 
of animal health and fertility. 




FIG, 1 
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The invention relates to a method and appara- 
tus for automatically observing the behavior of ani- 
mals. 

Automatic recognition of animals is already 
employed on a large scale In stock farming. 

For the automatic recognition of animals, typi- 
cally use is made of a system which comprises a 
transmitter and a receiver or a combined transmit- 
ter/receiver (transceiver) and which generates an 
electromagnetic or magnetic field in one or more 
predetermined zones. The animals to be recog- 
nized are each fitted with an electronic or magnetic 
responder which contains a unique code for the 
animal in question. The code of such a responder 
can be detected by the receiver or transceiver as 
soon as the animal, and thus the responder of the 
animal, is located in one of the predetermined 
zones. 

According to the Icnown technique, the detec- 
tion of an animal at a certain location is subse- 
quently used to initiate a certain action, such as for 
Instance the administration of feed, the automatic 
application of a milk claw of a milking machine, 
opening and/or closing one or more gates, measur- 
ing the animal's weight, et cetera. 

A system for automatically recognizing, for In- 
stance, animals is generally described in appli- 
cant's French patent 7732938. Further, U.S. Patent 
No. 4,617,876 discloses a system especially adapt- 
ed for automatically determining the weight of a 
cow after it has been electronically Identified in a 
feed stall. 

British patent application 2,076,259 discloses a 
different special system, which is adapted for de- 
termining the extent of activity of animals, such as 
cows. For that purpose, each animal has been 
fitted with a detector which detects the number of 
movements of the animal and converts them into a 
number. Together with an identification code, the 
number can be read out electronically by means of 
a transceiver. From a cow's motion activity as 
expressed by the number, it can be diarived wheth- 
er the cow is estrous. 

With domestic animals, certain behavioral char- 
acteristics are known to proceed according to more 
or less fixed patterns. The behavioral patterns can 
be specific for an individual animal, but it is also 
possible that a pattern is normally the same for all 
animals. The behavioral patterns of animals are 
determined for an important part by the displace- 
ment patterns of the animals. Behavioral patterns 
occur botfi with animals that are kept solitary and 
with animals being housed in groups. Group hous- 
ing has as a reinforcing effect that relations be- 
tween animals (social order) can lead to certain 
behavioral patterns. 

With pigs housed in groups, for instance, the 
order in which the pigs visit the feeding place is 



known to correlate with the relative rank of the 
animals in the social order in the event where the 
number of feeding positions is limited. 

It is also known that deviations in the patterns 
5 can often be traced to fertility phenomena (In par- 
ticular rut and heat) or health disorders (for in- 
stance lameness). Thus, a pig of high rank in the 
social order and always one of the first to come to 
the feeding place will, in case of illness, most likely 
10 be demoted to a lower rank and consequently be 
forced to eat later. 

Because deviant animal behavior often leads to 
a lower production level, it Is important that animals 
with deviant behavior be signaled at an early stage. 
75 For this purpose, in current practice the animals 
have to be checked visually for some time, several 
times a day. 

The invention contemplates the provision of a 
method and apparatus for automatically observing 
20 the behavior of individual animals or, if so desired, 
groups of animals. 

The invention has a number of advantages 
over the visual method. Firstly, deviant behavior 
can be ascertained sooner, secondly, signaling can 
25 be more reliable by virtue of the continuous char- 
acter of tiie observation and. thirdly, the invention 
can lead to a significant saving of labor. 

The object of the invention is to enable reg- 
istration of animal behavior by means of automatic, 
30 for instance electronic, recognition, and to enable 
the signaling of deviant animal behavior, optionally 
with suitable software. Moreover, on the basis of 
the signaled deviations, a pronouncement may 
possibly be made about tiie cause of the deviation, 
35 in particular in the sphere of fertility and health. 

As described above, this system is based on 
automatic, preferably electronic, recognition. A 
transceiver unit can register the visits to feeding 
places, milking positions, drinking stations or other 
40 places for every animal fitted with an identification 
label, which may for instance be of the type de- 
scribed In French patent 7732938. 

In this way. the number of visits per unit time 
or period of time (24 hours, a week, etc.) can be 
46 recorded for each animal. 

A method of the above-described type is char- 
acterized, according to the invention, in that In the 
space where animals are housed, at least one 
antenna device of an automatic identification device 
50 is arranged, which Is capable of automatically iden- 
tifying animals provided with an identification 
means as soon as they are located in a predeter- 
mined zone near the antenna device, and that the 
number of visits per animal or per group of animals 
55 to a predetermined zone per period of time is 
registered. 

In the following, the invention will be further 
described witii reference to the accompanying 



2 



I 



EP 0 624 313 A1 



drawings. 

Fig. 1 schematically shows an example of a 
map of animal quarters where the Invention can 
be applied; 

Fig. 2 schematically shows, by way of example, 
a graphic representation of the possible number 
of visits per unit time of an animal to a specific 
station provided with a recognition unit; 
Fig. 3 schematically shows an example of a 
frequency distribution curve of the number of 
visits per unit time; 

Rg. 4 schematically shows an example of the 

duration of a visit of an animal to a specific 

station during a certain period of time; 

Fig. 5 shows, by way of example, a frequency 

distribution curve of the duration per visit; 

Fig: 6 shows, by way of example, a frequency 

distribution curve of the cumulative duration of a 

visit in a certain period of time; 

Fig. 7 graphically shows, by way of example, 

the serial number of the first visit of an animal to 

a specific station measured over a number of 

days; and 

Rg. 8 schematically shows an example of a 
frequency distribution curve of the rank of the 
first visit of an animal to a specific station over a 
number of days. 
Fig. 1 schematically shows an example of a 
map of animal quarters which are suitable for the 
practice of the invention. The example shown con- 
cerns a stable 1 for mill< cows. A few cows are 
schematically indicated at 2, 3, 4 and 5. The stable 
shown comprises a plurality of cubicles 6, 7, 8, 9; 
feeding stations 10, 11; a drinking station or drink- 
ing trough 12; a feeding floor 13 where tiie rough- 
age for the animals is deposited. The stable furtiier 
comprises a milking parlor 14 with a plurality of 
milk stands 15, 16, where the cows, such as the 
cows 3-5, can be milked. The milking parlor is 
connected with the rest of the quarters by way of 
passages 18, which, in this example, comprise 
gates 17. 

In the example shown, the entrances to the 
milk stands are provided with antennas 20, which 
are connected with transceiver devices arranged in 
situ or elsewhere. Further, the feeding stations 10, 
1 1 are each provided with a transceiver device 21 . 
or with antennas therefor. 

If desired, antennas of transceiver devices can 
be arranged at more points, for instance at the 
drinking trough(s), in the cubicles, at the exit of the 
milking parlor, etc. 

Each animal whose behavior is to be Investi- 
gated is provided witii a suitable Identification 
means, such as for instance an electronic respond- 
er, which generates a code signal associated with 
the animal in question as soon as the responder 
comes within reach of an antenna of a transceiver 



device. The transceiver device can recognize the 
received code signal, so that it can be registered at 
what time and how long the animal in question is 
located at a specific place. 

5 On the basis of these data, visiting frequencies 

(tfie number of visits to a specific station per unit 
time, for instance per day), displacement patterns, 
etc.. can be determined for each animal, and. if 
desired, reproduced. For that purpose, the tran- 

10 sceiver devices can be connected with a suitable 
computer. In that case, variations in the displace- 
ment patterns, visiting frequencies, etc., can also 
be determined and optionally reproduced. 

The relative order In which the animals visit a 

75 certain station, as well as variations therein, can 
also be determined. 

In Fig. 2 the number of visits per day of an 
animal to a specific station is depicted. The num- 
ber of visits is indicated by B. the day number by 

20 A. The line L indicates the average. 

Fig. 3 shows a frequency distribution of the 
number of visits per day (C) of an animal measured 
over a number of days. The probability is denoted 
by D. The probability of zero or twelve visits per 

25 day to the station in question is 0.1 in Fig. 3. By 
means of known statistical techniques for calculat- 
ing variations and standard deviations and the like, 
a deviation can be signaled. 

With the transceiver units described, the dura- 

30 tlon of each visit can be determined as well. On the 
basis of deviations in the average duration of a visit 
of an animal or in the total cumulative duration in a 
specified period of time, deviations of animals can 
be signaled. Examples are depicted in Figs. 4, 5 

35 and 6. 

Rg. 4 shows the duration of each visit (F) over 
a series of days (E). Both the length of each visit 
separately and the total duration of visits per day 
can be read from the diagram. 
40 Rg. 5 is a frequency distribution of the duration 
per visit of an animal over a number of days. The 
probability is denoted by H, tiie duration in minutes 
by G. 

Fig. 6 gives a frequency distribution of the 
4s cumulative duration per day over a number of 
days. K denotes the probability. J the duration in 
minutes. 

In addition to the number of visits per unit time, 
it is also possible to determine, per transceiver unit 
50 or per group of transceiver units, tiie order of visits 
by animals from a specified time (see Rgs. 7 and 
8). 

Rg. 7 gives the serial number (N) of the first 
visit an animal has made to the transceiver unit 
55 from a specified starting time over a number of 
days (M). 

Rg. 8 gives a frequency distribution of the rank 
of the first visit of an animal to a specific station on 
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a number of days. The probability is denoted by R. 
the serial number of the first visit by Q. 

Any deviations in the order can lead to the 
signaling of an animal with deviant behavior. 

in order to Increase the reliability of signaling 
or to enable the cause of a signaled deviation to be 
indicated, It may be useful to couple the above- 
described behavior recognition methods to animal- 
related quantities that are already conventionally 
measured, such as weight, feed uptake, milk yield, 
temperature, the conductivity of the milk, activity, 
water uptake, reproduction status, etc. Through 
such a coupling, signals can be generated at an 
earlier stage as well as acquire a higher reliability. 

It is also possible, if so desired, to study and 
compare the behavior of animals per group. Since 
the age of each animal Is known, the processing 
unit can, for instance, reproduce the behavioral 
features of young animals separately and compare 
them with those of other animals. 

In the case of significantly deviant behavior of 
an individual animal, it is possible, if desired, for an 
automatic alarm signal to be given by means of a 
suitable signaling device, so that the stock farmer's 
attention Is positively drawn to the deviant animal 
and, if necessary, measures can be taken. 

Although electronic identification systems are 
very suitable for the practice of the invention, any 
other type of identification system can be used as 
well. 

These and similar modifications are understood 
to fall within the scope of the invention. 

Claims 

1. A method for automatically observing the be- 
havior of animals, characterized in that In the 
space where the animals are housed, at least 
one antenna device of an automatic Identifica- 
tion device is arranged, which is ^capable of 
automatically identifying animals provided with 
an identification means as soon as they are 
located in a predetermined zone near the an- 
tenna device, and that the number of visits per 
animal or per group of animals to a predeter- 
mined zone per period of time is registered. 

2. A method according to claim 1, characterized 
in that also the duration of the number of visits 
per period of time is determined, per visit 
and/or cumulatively. 

3. A method according to claim 1 or 2. character- 
ized In that the order in which the animals visit 
a predetermined zone per period of time is 
determined. 



4. A method according to any one of the preced- 
ing claims, characterized In that the data relat- 
ing to a period of time are compared with data 
relating to other periods of time, so as to 

5 enable deviations to be ascertained. 

5. A method according to any one of the preced- 
ing claims, characterized in that the data ob- 
tained are combined with other available quan- 
go titles regarding the animal which are conven- 
tionally determined, so as to detect deviations 
of the animal reagarding health and/or repro- 
duction. 

15 6. Apparatus for automatically observing the be- 
havior of animals, characterized by one or 
more automatic identification devices which 
are adapted to automatically recognize animals 
provided with a suitable Identification label in a 

20 number of predetermined zones in a space 

where animals are housed, and which generate 
a signal upon recognition of an animal; at least 
one registration unit which Is coupled with the 
Identification devices and stores the signals 

25 provided by the identification devices together 

with a time signal. 

7. Apparatus according to claim 6. characterized 
in that the registration device is provided with 
^0 or is coupled with a processing apparatus 

adapted to process the signals Into statistical 
data and to compare them with previous sig- 
nals. 

35 a Apparatus according to claim 7. characterized 
in that the processing apparatus is coupled 
with a signaling device adapted to signal a 
significant deviation between the signals being 
compared. 

40 

9. Apparatus according to claim 7 or 8, character- 
ized In that the processing apparatus has one 
or more inputs to which other quantities re- 
garding each individual animal are provided. 

45 

10. Apparatus according to any one of claims 7-9. 
characterized in that the processing apparatus 
is adapted to distinguish signals coming from 
animals belonging to different groups and. after 

50 the signals have been processed or not, to 

compare them with each other. 

11. Apparatus according to any one of claims 7- 
10. characterized in that the processing ap- 

55 paratus is a computer which has been pro- 

grammed with suitable software. 
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12. Apparatus according to any one of claims 7- 
11, characterized In that the registration device 
is part of a computer which also constitutes the 
processing apparatus. 

5 

13. Stable arrangement for the practice of the 
method according to any one of claims 1-5, 
characterized by a plurality of zones in which a 
plurality of automatic recognition devices can 
automatically recognize an animal provided io 
with an Identification means. 

14- Stable arrangement according to claim 13. 
characterized in that the recognition devices 
are electronic identification devices and that 76 
the zones are formed by electromagnetic inter- 
rogation fields which in operation are formed 
by means of antenna devices of the identifica- 
tion devices. 

20 

15. Stable anrangement according to clainn 13 or 
14, characterized by at least one registering 
and processing apparatus, coupled with the 
identification device, which can register and 
process the recognition of an animal together 2S 
with the zone where the recognition occurred 
and data about the time. 
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